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Technical Equipment in the Hungarian Air
——Defense System

Baokground
1. 25X1

\ ' The completed study
outlined ﬁn air defense system which would utilize the following
types of equipment: _

a, EW Radar

e AR Radar

¢, Communications

4. TV Data Link

e, IFF

f. ECM (Electronic Counter-measures)
2. Guided Missiles 2

These component equipments, with knowledge of Hungarian , 25X1
efforts, are descrihed below. '

Early Warning Radar

2. H |V-beam radars for early warning, | | 25X
\ The initial Hungarian development effort was ltlrtoJ

in this a8 and consisted of building an X-band loale wodel.
Surplus X-band components were made available and by 1652 full- 25X1
scale S-band models were in production. In 19651 and 1952, Soviet
publications and drawings concerning this equipment were made

avallable. No Soviet components or hardware were furnished., OCrite

ical compjnents. such as megnetrons and eryggg;glggggggggnggggdlf D51

AA Radar
> ‘ \an hin oupe tr*“‘I““f‘iﬁi?t‘d‘l“lg Ponglgpnant 2o
and production of this type or equipmen ed in 1950 and 1952. 25X1
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Only a small number were produced; those constructed prior to
1952 were extremely unreliable and could be operated for only a
few minutes at a time. Fallures were caused by heating of small

components P the selsyns. The equipment was a
Hungarian copy

Communications

The main communication technique proposed was a microwave system
employing terminal and relay staticns., several
communicatior. equipments used or planned ror use military.

a. B-50 and R-30 - portable equipment operated from a few to
30 megacycles. Frequency stability was not good, vecause of
low-quality corponents. Equipment was considered cbsolete,
Several hundred were produced and delivered to the Hungerian
Army by 1956.

b. R~50 and R-51 - truck-mounted mobile cne-kilowatt output
equiptrent; it was otherwise similar to the R-30. £§
the R-51 was manufactured at the Beloliannlsz
Telecommunlcations Factory (BHG) in Budapest., From 10 to
20 sets were produced, in meries. until 198A. buf deliveries
took place only in 1956. tha RR)
was primarily a transmitter,

AV W de-
modulated equipment of one-kilowatt outpuut It was approx-
imately 120 ce;&imggggg long, 60 centimeters wide and 180
centimeters hi A it
could beadopted as an airborne equipment, Either the R-350
or R-561 was tunable on the short-wave band from two mega-
cycleg to about 28 megacycles and/or the medium-wave band
from 500 kilocfclﬁagiggﬁsoo kilocycﬁgg. The only nomen=
clature known was R-51, ~ |four
to eight R-51 sets. The equipment was used mostly by head~
quarters command groups. After 1955 it was believed to have
been produced in probably three or four series.

¢. FM-10 - a military, 1ight-weight walkle-talkle equipment
operating in the 40 - 80-megacycle frequency range. This
equipment was crystal-controlled and had six channels, It
was first produced in 1955. About U0 to 50 sets were pro-
duced by 1956 in the first series production. The second
series productiun, planned to start toward the end of 1956,
was interrupted by the revolution. Initial production units
were supplied to the Ministry of Agriculture for tractor
stations.

d. Microwave Equipment3- the following types of equipment were
proposed.

(1) 108 - 118 megacycles, for ground-to-air use at airports.
(2) 200 megacycles, for postal broadcasting use. Equlpment

was to be built in three stages, with output of 250 watts,
one kilowatt, and three kilowatts.
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(3) 400 megacycles, same as (2) above,
(4) 88 - 108 megacycles, same as (2) above.

In early 1957 the Sovliets supplied a few lighthouse tubes

for experimental use in Hungarian communication equipment.
The largest type supplied was similar to the German LD-13,

in the western sector of the country the

u 8 were using 48-channel carrier-frequency equip~
ment made by the Philips Company in the Netherlands., In
other sectors 12-channel equipment was used. There was

some talk of buying some 60-chanrel equipment from Germany,

it would be three years before 60-chan-

nel mierowave equipment would be produced in Hungary.

IV Data Link

Included in theoretical study wes the suggestion for a

TV data link. This would be used for remote d1'playﬁffiff:fgfi]
control center, of the PPI display of the EW radar.

a sinilar 1link for ground-to-air purposes. The

grou /display would then be televised to the aircraft for
use by the pilot. The pilot would select, by means of a channel
switch, the PPI display showing the sector over which | was fly-
ing. The air situation in his immediate area was then shown by
@& line drawn to represent target tracks over a ground map, the
tracks being plotted on a map overlay on the PPI soope. Area
weather information was also to be displayed. A vgioe communica=
tion link would also be used for aircraft control,

Electronic Counter Measures

wide-band FM systems which would have high output

powers and utilize directive gantennas with possidble tracking in-
cluded,
of about
that a special study was made at the Telecommunications Research
Institute in this area, quite probably as someone's thesis., At
this time, he sald high-powered klystrons were discussed bdut
none were built.

Miscellanecus Information

Radar - in 1950, a study was made of AI radars/

in 1953 some tubes having an output
ilable. In 1954 and 1955 he stated

« The proposed rader design employed a conlical

scanning technique déscribed]
the AN/TPS-6
radar equipment was constructed, however.

uuLJJEngmgggmnlﬁyog in n
o suc
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- 5 -
Infra-Red -i \an IR study was conducted at the re-
search institute ana that two ideas were proposed. One was an

active IR system, the other a passive system. Preliminary re-
search was done using cesium cells but no equipment was ever built.

One-Centimeter Work - in 1948 one-centimeter equipment was con-
sldered for communication application, later for airborne naviga=-
tional radar, | | some Western components were
available, but no equipment was ever buillt.

Magnetrons - the Hungarians attempted to copy Western tube design;
were neverv.r- succesaful and rejects were high,
this wus because of the lack of manpower as-
signed and the fact that at times one man was required to cope
with several types of tube problems besides having to design nec-
egsary testing equipment.

Electronic Materials - a Soviet coordination meeting covering the
development of special rmaterials for electronic components was
held in Burlin in February 1957. Hungarian representatives re-
ported that no important tasks were assigned to Hungary, Poland,
or East Germany. this was due to the Soviet
mistrust of the Sate es8 security-wise rather than because of
thelr having no capabilities in this area.

Radar Training Equipment - in 1955 or 1956 the Soviets supplied
training radars of the V-beam and | | to an unidenti-
fied radar training school.
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25X1
S-E-C-R-E-T
-2 .
Technical Equipment in the Hungarian Air
Defense Syatem
Bag und
25X1
; . The completed study
LSﬁEIIﬁEB a: air defense system which would utilize the following
types of equipment: ;
a. EW Radar
h. M R“ar
C. Communications
4. TV Deta Link
e, Iry
f. ECM (Electronic Counter-measures)
g. Guided Missiles 2
] 25X1
These component equipments, with knowledge of Hungarian )
efforts, are daserfhed below. L '25')(1
Early Warngng Radar
| t7_m m—alaee & -
The initial Hungarian development effort was started
n 8 ar consisted of building an X-band scale model. 25X1
components were made available and by 1952 full-
scale S-band models were 1in production. In 1951 and 1952, Soviet
publications and drawings concerning this equipment were made
avallable. No Soviet components or hardware were furnished., Crite-
ical components, such as t
smuggled in | 25X1
AA Radar
25X1
lan AA radar Development 25X1

and production of this type of equipment started in 1950 and 1952,

S-E-C-R-E-T
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Only a small number were produced; those constructed prior to
1952 were extremely unreliable and could be operated for only a
few minutet at & time. Fallures were caused by heating of small

components ar the selsyns. The equipment was a
Hungarian copy

Communications

The main communication technique propose ve system
employing terminal and relay stations. several

communicatibr. equipments used or planned for use by the military.

a. B=-50 and R-30 - portable equipment operated from a few to
30 megacycles, Frequency stability was not good, beocasuse of
low-gquality components, Equipment was considered cbsolete,
Several hundred were produced and delivered to the Hungarian
Army by 1956.

b. R-50 and R-51 - truck-mounted mobile one-kilowatt
equiprent; 1t was otherwise similar to the R-30.
;;;::::::::]the R-51 was manufactured at the Beloiannisez
elecommunications Factory (BHG) in Budapest., From 10 to
20 sets were produced, in series, until 1955, but deliveries

took place only in 19%56. the ReR1_
.

ode-
modulated equipment of one-kilowatt output, It was approx-
imately 120 centimeters long, 60 centimeters wide and 180
centimeters high | 1t
could: beadopted as an airborne equipment, Either the R«~50
or R-51 was tunable on the short-wave band from two mega-
eycles to about 28 megacycles and/or the medium-wave band
from 500 kilocyeles to 1500 kilocycles. The only nomen=
clature knuwn | was R-51, | | four
to eiEht R-51 sets, Tne equipment was used mostly by head-

quarters command groups. After 1955 it was believed to have
been produced in probably three or four series.

C. FNM-10 - a milltarz, light-weight walkle-talkle equipment
0

operating in the - 80-megacycle frequency range, This
equipment was crystal-controlled and had six channels, It
was first produced in 1955, About 40 to 50 sets were pro-
duced! by 1956 in the first series production. The second
series production, planned to start toward the end of 1956,
was 1Eterrupted by the revoluticn. 1Initial production units
were supplied to the Minilstry of Agriculture for tractor
stations.

3. the following types of equipment were
proposed.

(1) 108 - 118 megacycles, for ground-to-air use at airports,.
(2) 200 megacycles, for postal broadcasting use. Equipment

was to be built in three stages, with output of 250 watts,

one kilowatt, and three kilowatts.
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(3) 400 megacycles, same as (2) above.
(4) 88 - 108 megacycles, same as (2) above.

In early 1957 the Soviets supplied a few lighthouse tubes

for experimental use in Hungarian communication equipment,

The largest type supplied was similar to the German LD-13,

\ in the western sector of the country the

Hungarians were using 48-channel carrier-frequency equip-

ment made by the Philips Company in the Netherlands. 1In

other sectors 1l2-channel equipment was used. There was

some talk of buying some 60-chanrel equipment from Ge .
it would be three years before 60-chan-

nel mlicrowave equipment would be produced in Hungery.

TV Data Link

Included 1n[:::::::] theoretical study was the suggestion for a
TV data link. This would be used for remote displaying, at the
control center, of the PPI display of the EW radar.

& siwmllar link for ground-to-air purposes. The
grou I display would then be televised to the airoraft for
use by the pilot. The pilot would select, by means of a channel
switch, the PPl display showing the sector over which| was fly-
ing. The alr situation in his immediate area was then shown by
& line drawn to represent target tracks over a ground map, the
tracks being plotted on a map overlay on the PPI saope., Area
weather information was also to be displayed. A vgioa oommunioa=
tion link would also be used for aircraft control.

1FF

Eleetronic boggter Measures

wide-band FM systems which would have high output

powers and utilize directive antennas with possible tracking ine
cluded. | in 1953 some tubes having an output
of about one megawatt were available., In 1954 and 1955 he stated
that a special study was made at the Telecommunications Researsch
Institute in this area, quite probably as someone's thesis, At
this time, he sald high-powered klystrons were discussed dut

none were built.

Miacellaneoga Information

AI Rader - in 1950, a study was made of Al radars |

- The proposed radar design employed a conical
scanning teﬁhqique desoribed| = |as the aagg;ggnlﬁyed in

the AN/TPS- No suoh
radar equipment was constructed, however.
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Infra-Red -\ ‘an IR study was conducted at the re-
search institute and that two ideas were proposed. One was an
active IR system, the other a passive system. Preliminary re-

search was done using cesium cells but no equipment was ever built.

One-Centimeter Work - in 1948 one-centimeter equipment was con-
sldered for communication application, later for airborne naviga-
tional radar. | ‘8some Western components were
avallable, but no equipment was ever built,

Magnetrons - the Hungariens attempted to copy Western tube design;
however, they were neverv.r. successful and rejects were high,

|this was becausc of the lack of manpower as-
signed and the fact that at times one man was required to cope
with several types of tube problems besideshaving to design nec~
essary testing equipment.

Electronic Materials - a Soviet coordination meeting covering the
development of special materials for electronic components was
held in Berlin in February 1957. Hungarian representatives re-
ported that no important tasks were assigned to Hungary, Poland,
or East Germany. | | this waes due to the Soviet
mistrust of the Satellites security-wise rather than because of
their having no capabilities in this area.

Radar Training Equipment - in 1955 or 1355 the Soviete supplied
training radars of the V-beam and SCR-584 types to an unidentie
fied radar training school.
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